OFFICE OF RONALD SLUSKY ©018/027 

Docket No. Zipfel 1 

REMARKS 
Advisory Action 

The Advisory Action states that the reason the claims are not in condition for 
allowance is that applicant is reading the too narrowly the limitation that (in the 
words of claim 1) 

"the sum of the values of the current through said each load is 
substantially constant." 

Specifically, the Advisory Action states that the current referred to in this limitation 
(and similar limitations in other claims) could encompass average current and that the 
claim, so read, would be anticipated by the prior art. 

Telephone Interviews 

The outstanding Final Office action was discussed in telephone conversations 
on or about November 2 and 8, 2006. The discussion centered around the Prokin 
reference and how applicant's claims, either in amended or unamended form, might 
distinguish over Prokin. No agreement was reached. 

Among the possible claim amendments discussed was that of amending the 
claims to talk in terms of the "instantaneous" current. Examiner Shingleton was 
understood to say that he thought that such an amendment would probably distinguish 
over the art of record, but would require a new search. Applicant has thus assumed 
that a response making such an amendment would not be entered and applicant has 
chosen, therefore, not to present any such amendment at this time. 
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Applicant's Response to Advisory Action 

Prokln's Currents Flow Differently From Applicant's And Thus Do Not Sum To 
A Constant, Whether One Considers The Instantaneous Current Or, Per The 
Office Action, The Average Current 

Let it be assumed that, as the Advisory Office action suggests, the term 
"current" can read on "average" current. Applicants claims still do not read on 
Prokin because neither the instantaneous, nor the average current , in Prokin is 
"substantially constant." This is because the directions of current flow are completely 
different in Prokin from the directions of current flow in applicant's embodiments. 

By convention, current flowing into a node is positive and current flowing 
away from the node is negative. Referring to applicant's FIG 4A, for example, the 
currents in loads LI and L2 flow in opposite directions relative to the node where 
they meet. When the current in LI is flows "down" into that node it is positive 
current, while the equal-magnitude current in L2 flows "up" out of that node and is 
negative. Thus the two currents sum to, in this case, the constant value of - 0. Looked 
at mathematically, if the current in LI were to be a sinusoid (sin cot), then the current 
in L2 would be its opposite (-sin cot), so that their sum is (sin cot) + (-sin cot) = 0. 

The exact opposite is true in Prokin b ecause the currents in the loads flow in 
the same direction, not the opposite direction. This is explained in detail below under 
the heading "How Do We Know That Prokin's Load Currents Flow In The Same 
Direction?" Since the currents in Prokin's loads flow in the same direction to or away 
from their common node, they do not sum to a constant at that node. When one 
current is positive (flowing to the left, say), the other current is also positive. 
Similarly, when one current is negative (flowing to the right, say), the other current is 
negative. Their sum is thus not a constant because their absolute values add rather 
than subtract Following through with the same example, if the current in 51 is the 
sinusoid (sin cot), then the current in 52 would also be that same sinusoid (sin cot), so 
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that their sum is (sin cot) + (sin cot) - 2(sin cot). That is, the sum of the currents is 
itself a sinusoid and therefore is not substantially constant. The same argument 
applies if one considers the "average" current Indeed, Prokin specifically says that 
the average current values through both 51 and 52 "are directed from the power 
supply 1 [emphasis added.]" 

How Do The Independent Claims Distinguish? 

Independent claim 1 thus distinguishes the invention from Prokin at least by 
virtue of its recitation that "the sum of the values of the currents through said each 
load is substantially constant" 

Independent claims 9, 34, 63 embody the same idea in different words. 
Instead of talking about the sum of the values of the currents being equal, they say 
that substantially all of the current at baseband frequencies flowing out of one or 
more of said loads flows into one or more of the others of said loads or words to like 
effect. In terms of applicant's FIG. 4 picture, substantially all of the baseband current 
flowing out of load LI flows into load L2, and vice versa, and there is negligible 
current through power supply 32. Again, this is directly contrary to what happens in 
Prokin. In ProkiiL, when baseband current flows out of load 51, baseband current also 
flows out of load 52. The current of both loads, then, flows into power supply 1. A 
similar thing happens for the other direction of flow. 

How Do We Know That Prokln's Load Currents Flow In The Same Direction?" 

1 . It is quite easy to see from Prolan's own words that the baseband load 
currents flow in the same direction. See col. 8, lines 22-28, which is talking about the 
baseband currents that drive the loads. (Per standard switching amplifier practice, the 
switching frequencies are suppressed. See below.) Prokin there says that average 
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current values through both phases 5 1 and 52 are directed from the power suppty 1 . 
There we have it, pure and simple. The currents flow in the same direction. 

2. The idea that the baseband currents flow in the same direction is also 
evidenced by the fact that, as Prokin then says, the fluxes cancel each other. Given the 
direction of the windings as evidenced by the little dots shown in 5 1 and 52, such flux 
cancellation can only happen if the currents are flowing in the same direction. This 
makes perfect sense because flux cancellation means reduced back e.m.f. which, in 
turn, means low impedance for those baseband signals. See, for example, page 28 of 
the article appearing at http ://www.murata .com/emc/kno who w/ pdfs/teQ4ea- 
1726to28e.pdf , which is attached hereto for the examiner's convenience. Note, in 
particular the statement at the top of page 28 indicating that when flux is canceled 
out, impedance is not produced. 

By contrast (Prokin col. 8, lines 33-38), the high frequency components 
(which Prokin calls the modulated current components) are in opposite directions, 
which is how they get canceled 

3. Prokin' s load currents are "identical" (col. 8, line 47). If they flowed in 
opposite directions, (e.g., to the left through 51 while flowing to the right through 52 
or vice versa), then no current would be flowing through power supply 1 at any time 
(by Kirchoff s current law) and so no energy would be available to be delivered to the 
loads or to charge up capacitor 6. None of that can be true, of course, thus proving 
that the currents in Prokin cannot flow in opposite directions per the above 
assumption but, rather, must flow in the same direction. Thus, contrary to claim 1, 
they don't sum to substantially a constant. And contrary to claims 9, 34 and 63, it is 
not the case in Prokin that all the baseband current flowing out of load 5 1 flows into 
load 52 or vice versa. 

4. Prokin generates his switching signals in the opposite sense to the way 
applicant generates them. This makes it all the more logical that the relative directions 
of current flow would be different. Note, in particular, that applicant's switching 
waveform — illustratively triangle wave T shown, for example, in FIGS. 3A and 
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3B — are in phase, resulting in in-phase components at the switching frequencies. By 
contrast, Prokin's entire P WM signals (switching frequency and baseband 
components) are the inverses of one another. Reference may be made to col. 7, lines 
53-63 of Prokin, which indicates that the pulse-width modulated signals PWM1, 
PWM2, PWM3 and PWM4 are typically counter phased for switches of the same 
load phase. Since Prolan's signals are "counter phased" this means that all of the 
frequency components of PWM 1 (PWM3) are the inverse of the corresponding 
components in PWM2 (PWM4) . 

Common Mode Inductor— Claims 24-26, 32, 33, 36-39 and 63-68 

Applicant's embodiments include a common mode inductor as a way of 
canceling in-phase (common mode) components at the switching frequencies. 
Applicant again urges that there would be no reason or purpose served in putting a 
common mode inductor (or any other signal-canceling means) in the Prokin circuits, 
as recited in claims 24-26, 32, 33, 36-39 and 63-68 since Prolan's switching 
frequencies are differential mode signals. This point was made in at least two prior 
Responses. 

This issue was discussed in the aforementioned telephone conversations. 
Applicant understands the examiner's position to be that there might be some very 
small common mode components at the switching frequencies and therefore that it 
would be obvious to the person of ordinary skill to include a common mode filter or 
the like if it was desired to have, say, a super-clean signal in which any such small 
amount of common mode signal could be reduced. 

Applicant disagrees with this. There is no teaching in Prokin, nor would be 
obvious therefrom, that reducing the small common mode switching components that 
the examiner has postulated would have any effect on the overall function of the 
Prokin circuit or the quality of its outputs. Thus there would be no reason for the 
person skilled in the art to think of including any kind of common mode rejection 
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circuitry in Prokin. Indeed, since Prokin's signals are all differential mode signals, 
Prokin teaches directly away from any such concept. 

Claim 63's Unique Filter Recitations 

Claim 63 further distinguishes the invention from Prokin. 

1) Lines 17-18 say that the two switching signals for the two loads have 
respective fundamental switching components are of substantially equal magnitude 
and phase. In Prokin, the switching components at the fundamental (modulating, 
carrier) frequency are of o pposite phase 

Lines 7-9 call for load filters with unique characteristics, specifically, "each 
load filter having a passband that includes said particular switching frequency and 
having a stop band at frequencies higher than said particular switching frequency." 
These are, for example, applicant's filters 39 and 43 of FIG. 4 A. Prokin does not have 
any such filters. And certainly Prokin does not have any such filters that meet the 
unique limitation above relative to their passband and stop band. 

The Question of "Average" Current and Current Components 

As noted above, the Advisory Action asserts that the claim recitations of 
"current" can be read on an "average" current. In addition, in the above-mentioned 
telephone conversations, the Examiner expressed the view that the recitation of a 
"current" can read on an "average" current or on a "component" of a current such as 
its DC component. 

These issues have been rendered moot by the points made above. 

However, applicant must note his disagreement with such a reading. 

It is true that an examiner must give claim recitations their broadest 
reasonable meaning. It is submitted, however, that the interpretation just mentioned 
is not a reasonable way to read a limitation calling for a current. 
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Both an "average" current and a "component" of a current such as its DC 
component are not actual currents. A current is a flow of charges. An average current 
or a component of a current are nothing more than mathematical computations or 
constructions. There is no such a physical thing as an "average" current. This is 
simply a number reflecting a certain characteristic of a real current. 

Similarly, the DC component of a current (unless the current is ONLY DC, 
which is not the case here) is not a physical current. There is no subset of charges in 
a current that are all flowing in one direction so as to constitute a separable 
component of the current. Rather, a current that has multiple components consists of 
charges moving in various directions over time and one can mathematically describe 
that movement in terms that would include a DC component. But that DC component 
is just a number reflecting, typically, some average value of the charge flow. It is not 
a current. 

Withdrawn Claims 

In view of the foregoing discussion indicating that the claims currently under 
examination are allowable, it is respectfully requested that the withdrawn claims be 
rejoined in this case and be allowed along with the claims now pending. 

Reconsideration is requested. 
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4. Other Fitters 

4.1. Differential and Common Mode Noise 
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Noise is classified into two types according to the conduction 
mode. 

The first type is differential mode noise which is conducted on 
the signal (VCC) line and GND line in the opposite direction to 
each othe. This type of noise is suppressed by installing a filter on 
the hot (VCC) side on the signal line or power supply line, as 
mentioned in the preceding chapter. 

The second type is common mode noise which is conducted on 
all lines in the same direction. With an AC power supply line, fbT 
example, noise is conducted on both lines in the same direction. 
With a signal cable, noise is conducted on all the lines in the cable 
in the same direction. 

Therefore, to Suppress this type of noise, EMI suppression filters 



are installed on all lines on which noise is conducted. 

In the examples shown above, the following two suppression 

methods are applied. 

1 . Noise is suppressed by installing an inductor to the signal line 
and GND line, respectively. 

2. A metallic casing is connected to the signal line using a 
capacitor. Thus, noise is returned to the noise source in the 
following order; signal/GND lines -» capacitor -* metallic 
casing -» stray capacitance -» noise source. 
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